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I. Materials and instrumentations
The precursor peptide for Ep, K(Dnp)KSIINFECL, was purchased from GenScript Inc. The thiol reactive BODIPY dye, BODIPY™ FL Iodoacetamide, was purchased from ThermoFisher.
Phosphate buffered saline (PBS, 1x, pH 7.4), pipette tips, and centrifugation tubes were purchased from VWR. All other chemicals were purchased from common commercial chemical suppliers like Sigma Aldrich and VWR, and used without further purifications. High-resolution mass spectra (HRMS) were obtained on an AB SCIEX TOF/TOF 5800 system and are reported as m/z (relative intensity 
II. Synthesis of Ep
The peptide K(Dnp)KSIINFECL (3.0 mg) was dissolved in 600 µL DMSO 
III. ERAAP kinetic assays
All steady-state kinetic assays were carried out at room temperature in a 96-well plate. A concentration of 1 µg/mL of ERAAP were used for the kinetic assay measurements. 
IV. Calculation of fluorescence quantum yield
Rhodamine 6G (f n = 95% in water solution) [1] was used as a standard to determine the fluorescence quantum yields of Ep before and after enzymatic reaction with ERAAP. Both samples and reference dye were prepared under identical conditions and the absorption and emission spectra were acquired under same experimental conditions. The areas for all fluorescence spectra were calculated by integration of peak using OriginLab Pro 9.0. The plot of integrated area versus absorbance at excitation wavelength was drawn for the corresponding reference data as well as the data for the test sample. A linear regression was then employed to determine the slope of the line (gradient) for the reference and the sample respectively. The fluorescence quantum yield of each sample was obtained by using the following equation:
Where the subscripts 'st' and 'x' represent standard and test samples, respectively; F is the fluorescence quantum yield; Grad stands for the gradient from the plot of integrated fluorescence intensity versus absorbance, and h is the refractive index of the solvent.
V. Computational docking
The computational docking studies were performed using Molecular Graphics software at the 
VI. Fluorescence live cell imaging
The wildtype (WT) and ERAAP knockout (ERAAP-KO) fibroblast cell lines are generated from B6 wildtype mouse and B6 ERAAP-/-mouse, respectively. WT and ERAAP-KO cells were incubated with 10 μM or 20 μM of Ep for 2 or 3 hours at 37 o C. Cells were co-incubated with nucleus stains 10-15 min before the completion of incubation. Cells were then washed with PBS 3 times and the live cell fluorescence images were obtained using laser scanning confocal microscopy (GFP channel).
VII. High throughput screening using the Ep-based assay
Each test compound was dissolved in DMSO to give ~200 µM stock solution. Where "FL" represents the fluorescent intensity value at 510 nm. FL Ep only is the fluorescence intensity value of negative control.
To calculate the Z'-factor, the negative control (2.7 µM Ep only) and positive control (2.7 µM Ep + 10 μg / mL ERAAP) were performed using this Ep-based fluorescent assay. The Z'-factor was then calculated according to the method developed by Zhang, J. et al in 1999 on J. Biomol.
Screen. Where "S"represents the slope of fluorescence intensity vs time plot; subscript "control" means no compound was incubated with ERAAP, subscript "Ep" denotes the condition of the solution only containing Ep. Figure S1 . The HRMS of Ep 
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